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imM(D^m R - F e - B ^M^m.-^ 

o ^b'J^^^j: < ti> 2mi^J^±r\ -^^-^-N dRZrP r i:'£''mt-t^)\ 0. 1-3%<D 
Si. 5-5. 9%<7)B. 1 0%J':J.T<7)C o;!5:y^l?^^F e<7)afig;^^L. R2 ( 

Fe, (Co), S i) uB^mmi\:^^i^mtir:h. 'J^-^^ < ti, 1 0 kO e 

>^-o|^.i^5^i$i-e2 5-3 5%<7)R, 2-8%<7)Si. 8 %J^TOC o . ?§g|5F 
e:^^h^£^R-F e (Co) - S i < ^ 1 % 

i':j.±w-r ^ ^ i i -r R - F e - B mmm^o 

[m^m2] R') y^m^^^. R-Fe (Co) -si^mm<7)mnm 

m^m 1 xii 2 tifsmo r - f e -B^M^m^o 

75^>4^<<!:^ (10 + 5XD) k O e iii±X^^ ^ t ^mWctir ^m^^l - 3 

(Dx.^'fti^- 1 m^um<7) R-Fe -Bm^mm^'^o 

. ^^4-< 7 0 0-5 0 or^-CopBl^O. 1 -5t:/:9'<7)i$j${;tiJfaLT?t 

^fz^. t^!i^mt-r ^m^mi- 4 (D\.^-rM^imi'^mn<7)R-F e-B^M^ 
[0001] 
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[0 0 0 2] 

1 6 5 5 4 8 7-^<2:m^t^m^nx^^^R-F e-Bm^^m-^ii. M^^m^n^ 

htiX\^^^ 1 8 0 2 4 8 7-^i>||K^) o 

[0 0 0 3] 

R-F e-Bm^^m^'^ii. R2F ei4B(Dmm.^^'k±mtL. ^(D^i^m 
B^Hfi<7) ti^^ $r*4#^7&?^ ^) H ^ rmi^ ^ W t T ^ <2) o fi R -y ( 8 

0 - 9 8MT-%<7)R'^#tfffi) . Ri+eFe4B4 (R = N d (T^t^-^. e = 0. 1 

[0 0 0 4] 

ttz^ ^m7tm(7)imuiz X ^ . M^3RM2^ rsm. R5M3 (mimuTtm) 

[0 0 0 5] 

N d^gj^e^-ov^inTn^t LT ct < fflv^ibn^ ^<7)<7)— otcs i 7{)i'^tf ibn;?) ( 

i^^ 2 1 3 8 0 0 1 ^<km. m'^m 1 6 8 3 2 1 3 #11^^ 1 7 3 7 6 

1 3-^i>$g. #11^^ 2 6 1 0 7 9 S^^IR. mmm& 0-15915 2#^-fR, 
#^BS6 0- 1 0 6 1 0 8-^^^$^^) o »<7)@6<j{i±(c, 

^it^^bttoa:* tir V > ^ o 

[0 0 0 6] 

LTLt ^ :Lti3mhf\-X^^fZo 
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[0 0 0 71 

mm^-xm. 1 1 

WWm 14 3 16 17 
#St^ 1 6 5 5 4 8 

1 6 8 3 2 1 3 
!^nm 1 7 3 7 6 1 3 ^<2:m 

m'fm 1 8 0 2 4 8 7 -^^>m 

WWf^m 2 1 3 8 0 0 1 -^^fK 

#ft^ 2 6 1 0 7 9 8 -i-^fH 

#^BS6 0- 1 0 6 1 0 8-^:2r$R 

nm^E 6 0 - 1 5 9 1 5 2 -^^m 
[0 0 0 8] 
[l§^7!>^')i|??^ L J: o <!: 1" ^ li®] 

imtj < -r 7^ja6i;M#±«7c^^fflv^;t:it^. D y ^ T b m<Dm^±m 

X h ^>ii:^-r^^ tC^;i.o S;'^. 4-f«5r1iWMC*£:^-rn(i\ Dy, Tb 
l^^oT. SiJ<7)®^^ibiftj*il:'jjl:<7);^-&^ LTD y b mj'i.cov^W^l^ft^ 
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[0 0 0 9] 

[if M ^ iii^^i- -6 co^ii:?^ xf%m(r>%mmmA 

2^f§^#?>(i. 75-75^^ BfiU^^i)^Ki-<2)fJ^6C@^^f^L/J^S:i:^ R-Fe-B 
,^.i^*Sig|:5<7)a^«J3K^R2 (Fe, (Co) , Si) i4B±i«tR-Fe (C 

0) - s i *i#tBt ■y^m^^t^j:^^m.mn^t-t^zt'cwm3 

1) m±L. 1 0 k o e i^x±.(Dum.t} t^^^it^maiL^ 

mSLLX^mn^^Ji^^^fzo 4^ib\ ^|§H^Hi3V^T. (Co) 4*^^ffi(iCo 
^ ^ S V -g^T^^'^ ^ .h ^ its^-r ^ o 
[0 0 1 0 1 

fiP^. -^mn^i. W.l-'^'^m-^' I 2-1 7%<7)R (R{iY^^tr#±«7E*<7) 
n-lb'P^j:<ti>2m\^X±-'^\ i}-^^ d'^XfV r ^'iL-mt-t^b) . 0. 1 ~ 3 %<7) 
Si. 5-5. 9%<7)B. 1 0%JiJ.T<7)C o:!5.cmg|5F e<7)aJl!c^WL. R2 ( 

Fe. (Co), S i) uB^mmit^^^^mt-Th. {)^-^£< hi, I 0 kO e 

i^x±.<Dm&ti ^^-t-BR-Fe-B ^.mtm^ {z^^^x. B -7 -f-^g ^ ^ i -r\ 

^-om^W:^^^-e2 5-3 5%(7)R, 2-8%<7)Si. 8 %J':iLT<7)C o . ^^F 
ei^^fb^^S+B (J':JIT. R-Fe (Co) - S i^lWmt-f h) ^^mmX'J^^^J: < 

-t^o :iZX\ B^)y^mtli. a^ffcOB^jgJgTSW.m-eilSJ: ^) ^i^< . 
oR7C^^^^7cS<7)— gpi: LX^A.tzit^m^m-ti><Dt-t^o Ri+e F e 

[0 0 1 11 

^/i. R-Fe (Co) -s i^iw^<^i^mm-^^R') •y^n<Dmnm^^ i>i^ 

^\^^:itmi-t L<. miBm.^tLX Rp,S 13. R5Si4. RSi^i:% Fe, 
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^-v: 5/ 



C omtA.t-^t-r\ BEtLXRtS i <7y^^^h^d:^it^m (l^XT. R-S 

DtLfzt^. m^<7)j^mt} iHc75MlO + 5XD) kOe lik±-X:7r. ^il^ii 
[0 0 12] 

*/^-C. ^^^< <h^700-50 0 t:i-e<7)FBl^ 0. l - 5 IC/^cOMiC^IJlip l 
xnn-rh-fj^ ^ L < (ii^^iPiift^-ei^^'S: < ^ 3 0 Ji-^fiJt ^ f^^-T '2> 
m/amz J: ^ ^ ^ J: 19 . MM^ffcOR - F e (Co) -Si 

[0 0 13] 

, 0. l-3%<7)Si. 5-5. 9%(7)B^ 1 0 %JilTOC o :^TOg|5F e ^-^> 

tcjt^Mi^ffi^io^ff^l^Tj^'^f), 1*?^:':^+^-e4^v>o -:^> p r c7)<;^T'{i. x 

ifr^L. P r (iR<7)iti^l.:i.T7{)^^$f S Lv^o tfz. ^hti:hM\m.t}^mmtL 
[0 0 14] 

n%^mk.htW^mM.^^W:B rij^T-t^o SiTi^'O. l%*i||-e{±. R- 
F e (Co) -Si l£#ffi#i£Jt^-'i^^^v>fc«!)tI i H c -h^-^-^X-tj: < . 3 %^m. 
x.^<hR-S i ib-^M^^^^^ofj^ t-t:-*)o/jO, ±+Bt;-a-S ti^ S i S/^>^^ltSD 
Ltz «9 LTil^J|f14;6^^'fg:T-r^o CK^.-^.tJ-^ S i 0 . 2 - 2 %. Mt^ft? 

iL<(i0. 2~ l%T'*ac:i:5^»^'M$ Lv^o 
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[0 0 15] 

tfz. B4(i5. 9%^®x.^tR-Fe (Co) - S i ^iW^m^ftSL^ fi-f 

R-Fe (Co) -S i^iWmmfSL^nt\ Mm^^^li. ±*BT'^)<5>R2 
(Fe, (Co) , Si) («^;IT-W^^t^iti- 1 R^&n 1 . 7 6/1 

(Fe, (C o) , S i ) ;6^'8 2 . 3 5 B tJ^^ 5 . 8 8/^T-%<h4- 

^) WtcB^i«?tJSii^WL/cfpI'^75^c7)+a7&^^#fti-^«l<!:*S;P*L. ^ < 
-^^(i. Rl+eFe4B4 (R = Nd<7)tt^. e = 0. 1) ^ R2F e yBe'S: '5>a 

>; -y f^+g7i^^ffl^|*l l^z^^-th <h§tC{iR-Fe (Co) -Si ^ ^ 

[0 0 16] 

f6]±<7);^ci6<7)»!|l7i: LTA 1 , Ti, V, Cr, Mn. Ni, Cu, Zn, G 

a, Ge, Zr, Nb, Mo, In, Sn, Sb, Hf, Ta, W, Pt-, Au 

, Hg, Pb, b i ^-^■~<7)7u*-t:-eiLL-c^ ctv^o ^(^^(Dmi^mii. m.%m± 

10 0 17] 

C o-eamLT^ J:v^75\ 1 o;F>T-%^^x.^C ofi^^Ji. i H c (D^ipi^'feT 
lO 0 1 81 

rlAT^^^^pI^t:-* 19 . 1 mM:%@S^-eit^-r^ ^(7)^i-^„ ^p^stiji^ soo 
0 p pmmT/^^^ft?^ Lv^o ^(Dm. ^-rmntLXkt^ H, C, N, F, Mg, P 
, S, CI, C a^<7)x^^ 1 0 0 0 p pmJ'JlT-^tfC<h^i1^Wi-^75^ 
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[0 0 19] 

^mM(Dm.^(7)^(&mii. R2 (Fe, (Co) , S i) uBtS^^tltL, t 
fzR-F e (Co) -Si UWWmnmr- 1 % J^:Jl±^?^i- ^ ^ <7) t i" ^ o 1 % 
R-Fe (Co) -S i fi#*i(7):5.(?-r?«75>^^i^^#'ttlCjSg;^^n 
-f. i-^JlAvW H c 7&^'#ibtL'S:U^fci6-e*)^o ^<7)R-Fe (Co) -Si® 
-^ffiti, J: ^ ^tS L < {i#:fti$i-C 1-20 %. Mt^*? S L < (i 1 - 1 0 

[0 0 2 0] 

^(DR-F e (Co) -S iUI^+Bfi. I 4 c m^^^^H^am^^ ^ o#JS 

^ t . mm^^'k^ibX 2 5-35 R . 2-8 Si. 0-8 

Co. ?^SI5F e =^^tgaic^b^o -0<!: §±>|=a<7)S i»^JS{iR-Fe (Co) - 
S i *i^ffi<7)S i <7)?tJ^j; 0|g;< . 0. 0 1-1. ^W.l'%<Dm.mi>z.^h^ti)^ 

+i®:?/R-Fe (Co) - S i *ii#ffiH(±C o J&^'^i tL=5rv^ ^ <7) <!: -f^^ 
[0 0 2 1 ] 

3Ei;> ^l§0^t;i5V^T. B y^tgli-^^ ti4^v^7:>^ R'j-7-f-ffi. @lfttJ+S> 
4^ ^<^1i ^^?LgB 4' M C o ^ ^ R 3 C o *a 4> t':^' R - F 
e (Co) -S imW^tmmiZ^^Ln HL. «:^J<7)fai_h^?*mWt;tT 

R-Fe (Co) -s im^m<7)^mm:^^R') •y'f-^(Di^mm^'oM^^ 

[0 0 2 2] 

Ti, V, Zr, Nb, Mo, Hf, Ta, W^j: t'<D I V a 1 amitm^ 
l^iJxfiT i B2*Bx ZrB2+l. N b F e B^^ V2F e B2*a. M o 2F e 62^1^^ 
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[0 0 2 3] 

i^j.±(Dm.mmf&i:^ Lfz^^^m(Dm^ii. m^mi±t Lx^pta < <h ^ i o k o 

e\^X±(D^-m]i:^'f^ii(DXhho B r ^ 1 0 k Gi^±. Lv^J#^tC(i 1 
2 kGJ':iL±<7)#14«-^f 'Siiiv^o R<7)-gRi: LTD y, T b ^^Wi-'2>^^{i 
. i H c T^^^lfibtL. ?l|:&Ciolt^D ySO^'T b ^-^t^-itfjM iW.^ 

"S^fm ^BtLtzt^. iHc{± (10 + 5XD) kO e\X±.tti:^o >m{i 
f»<0 R - F e - B t )t^X IWIiO D y , T b v^SnT^^iIiS i H c T&^'ii 

[0 0 2 4] 
[0 0 2 5] 

t ^^^j: ^^mmt<DfzibizmM^^mimwmM.xmR':>x i> 2:\^^o mm 
{i. K^xti A r ^<7)7|^^i&i4#H^f-e 1000-1200 1-5 mm^m 

t^^lJI^I--?) <h 75^'^?*!? ^) 19. ^^^:<<l:^700-500t:^ X(Dm ^ 0 . 1 - 
m<7)7fi^^^i^-7.W^m^^X-M. 7 0 0 rJiJ.i, ^ L < (± 8 0 0 - 1 0 0 0 "CO 

miizmmttzm. mmoi^m^^ir-^xii j:\^>o svx'^^mx.^i^m^&xmz 

W:i%Lfzy)Bi%Lfz^ Lfzm^ii. IWI— a^T'*o-C^R-F e (Co) -Si 
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tc, MtC4 0 0 ~ 5 5 Or-CMa^^f oT^ J:v^o 
[0 0 2 6] 

[0 0 2 7] 

immm 1 - 8 . itmm i ~ 6 ] 

p;f^<7)a)^H^>>5, J; ^ tC^fi^n/jN d, Pr, Dy, Tb, Fe, Co. S 

m^\^xwM'k^'k%tzo do-^^ti 1 0 5 or. 1 Qmm(Dmwit^M\^fz\k 
. mmMv^Ki: v)mt ltzo ^KD^^m^'^Kv x. y )\^\izx'm^i.fzo 
mm^ik(owmimt\^^'rfiii 3-7 ju mcoiEHi^i-e^o/jo ^<^mMi 1 0 k 
o e (Dmw^xmioiLy'^^^^h -fvTs Lxm^mt l. 1100 vx 2 m^-)^km l 

fzo i ll-T L fzU.^ii . mT<7) 3jai9<7)^^°^-> tr^^^ip L Ttzo 
[0 0 2 8] 

^■^^-yAiim^m^^<Df£ 4 0 o*ctT'Bif^<7)?t*PiiJt-e}tiPL/::o 

L X 1 B#rBii*m*, 4 0 0 r s -CBf^iij^ -eitsp Lfzii<Dx$>^o 
/N° ^ - > c {i'M^sf^. i m^-r ^ 'ofziy<7)x^^o 

EPMA^zx^mmmt^mid'^^n^fzo ^m<Dmmm. ti^st^^Bit^M 
mm^^<7)tt imm t l tzo 

[0 0 2 9] 

mi\<^^m^(r>m.m. m.^^'^^->'&xfm%m^^. ^2KR-Fe (co) 
-s im.wm^^'^m^m^t^m. Ru-y^+a. r-fc (co) -sifi#+i 

(DWmit^^Tf^ir imit^^<7)iumui>^^fzib. -g-ltti 1 0 0%tc^^4'i/>) 

o 
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[0 0 3 01 
[0 0 3 1] 

—U. Jt^l^Jl ~3T'{i. ai^'t'tCR-F e C o-S i ^t^m^Khti^j:-^^'^ 
fzo i:tmm 4liB ri^n 0 k G I'lkT'^^^ R-FeCo-Si *i#te <b ^ ^ 

0 k o e mr-e^) o Jt^i^j 6 imrm l fc5i^*^^^^fMtc*«v^ l 



[0 0 3 2] 













mm 


Br(kG) 


iHc(kOe) 


m 


1 


Nci3.4Pr5.pFeK,iSi:,.4B5.p 


A 


0.4'^C/$> 


13.6 


12.6 




Nclc,.oPr6.oFei^iCo3.7Sio.r.B5.4 


A 


1.7^/5^- 


13.3 


15.0 


3 


Ndn.3Pr3^^Dyo.8Fei^,Co4.5Sii.gB5.3 


B 




12.7 


19.3 


4 


Nd7.oPr4.4l^y2.oTbi,oFet^i.Co5.oSii.2B5 9 


B 


i.7r./5> 


11.6 


32.7 


5 


Ndn.4Pr3.4Dyo/.Fet,,Co4.nSMoB5.3Ali,, 


A 




12.4 


19.8 


6 


Ncli2.oPr3.oDyi.nFei,3,Co2.oSio.,B5.3Ticu 


A 


4r./5a^ 


12.0 


18.3 


7 


Ndio.6pr3.3Dyo.6Fet^iSio.9B5.3Vo.4 


C 


75CrCX lh+ 
550r.X lh+ 
400"CX ih 


13.1 


15.2 


8 


NdHjPi2.6Tbo.c,Fet^,.Co3.3Sii.oB5.4Cuc,.2 


A 


1-7^/5^^ 


12.7 


18.5 




1 


Ndii.,Pr3.3Dy,,,Fe,,,Co4.4B,.3 


A 


0.4^/5^- 


13.0 


4.8 


o 


Nd2.8Pre.oFeb,,Co3nSio.4B5.4 






13.4 


9.2 


3 


Ndi4.,Pyo.7Fe,„,Co3,:,Ali.oB,.c; 


A 




13.2 


13.0 


4 


Ncii2.4Pr?.5C>yo.9Fe,^, Coi.f,Si3.5B5.i 


B 




9.8 


14,0 


5 


Ndi4,jFet,,Sii.5B5.2 


B 




13.6 


7,0 


6 


P''i7.oFebji.Si(, fiBg e 
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[m2] 





R-Fe (Co) -Sii&.^ti#l^ 






R y^yf^+g 


R-Fe (Co) -Si 


M 

m 






90.0 


2.0 


2.6 




Ndis.iPri2.3Fet^,.Co2.9Si5.6 


84.5 


2.5 


5.1 


3 


Nd24.yPr7.3DyL..4Fei^iCo3.4Si5.3 


82.1 


2,6 


6.5 


4 


Ndi7.oPrio.8Dyo.3Tbo.iFetai,Co3.gSir..i 


82.6 


<1.0 


10.1 


5 


Nd23.2P»6.s.t>yo.4Fet^i.Co3.2Si5.5Ali.5 


81.4 


3.0 


6.0 


6 


Nd23.3Pi6.oC>yo.3Fefc^,Coi.sSi5.c. 


81.9 


2.0 


2.5 


7 


Nd22.iPr7.oDyo.3Fei^j.SiV7 


89,1 


<1.0 


1.5 


8 


Nd22.5Pr5.oTbc,.3Feta,.Co3 9SiE.4Cuc,o 


84.1 


2.7 


4.8 


it 
m 
in 


1 


R-Fe C o- S m # tS L 






3 


4 
5 
6 


Nd22.c.Pi6.3Dyo.3Fet^,.Coo.9Si5.i 
Nd2s.7Feb,i,Si5.5 


R-Si it^^m^^^) 



[0 0 3 4] 

immm 9 ] 

m^H:^^-e 1 0 %N 3. 5%Pr. l%Co^ 1 %A K 5. 6%B. 

15%Nd. 10%Dy. 30%Co. 1 %A K 8 % S i . ^tgPF e ^^S^K 

*a:Jt9 0 : 1 ^(r>%^-^\^^\^X-h-hV=^y Y \ )^y\zxWfm\^fZo WfiiWik 
<7)¥i^*5^1{i 5 . b IX m-e^bo/jo -<7)r;t^=^ 1 0 k O e 0?|||^'t'-e@S[^ L 

-7°^^ Lxmmt L. 1 1 0 0 r-e 2 f^rm^^Lfzo •m^^ik 3 5 o t: s -e 3 
x:X'^<Dmmr^r^0 L fzo 

mA-iBHh\y—^~iZXm^Lfzt:i^.Brl2. 9kG. iHcl7. 

0 k O e :/)mhilfZo 

mA-<^~w^MmL. EPUAi>zxmmz^m.mmLfztz:b. B')y^mR 
VR-s iit^mi±M.mfzh^j:^-':^fzo tfz^n. R'; y^is> r-fcCo 

-Si1i(i#^8 7. 3%. 2. 2%. 3. 8 %<7)#J>^-e#;ii LTv^/Co R-F 
e C o - S i mcommmi. IF.^W5^^^-e 2 0. 9 % N d , 6 . 4 % P r , 0 . 
3%Dy, 2. 9%Co. 1. 8%AU 5. I %S i . mUF eX$>'ofZo — 
±ffiOS i%{i0. 9/r,^%T-^o/Co 
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[0 0 3 5] 

^^mi^zxtiif. R-F e-BW^.mtm-^<Dm.m.mmi. R2 (Fe, (co 

) , Si) i4Biffi<!: R-F e (Co) -Si *i#ta^^<^. B U y^^^^t 
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